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There are two sections in the Mathematics syllabus. Students offering Mathematics at a standard
equivalent to ‘AQ’ level in the GCE Advanced Level Examination must study Section A.

Students offering Mathematics at a standard equivalent to ‘A’ level Mathematics in the GCE
Advanced Level Examination must study both Section A and B.



MATHEMATICS

Syllabus for Section A

SYLLABUS
1. Elementary two-dimensond
cartesan coordinate geometry:

disance between two points, the
gradient and the equation of a draight
line. Condition of two lines to be

pardle of perpendicular.

Function. Inverse of a one-one
function. Doman and range of a
function. Compogite  functions,
Grgphicd illudtration of reationship

between afunction and its inverse.

Determination of unknown congants
in a rdaionship by plotting an
gopropriate straight line graph.

Representation of a curve by means
of a par of paametric equations,
equation of tangent and normd.

Elementary propeties of quadratic
equations. Range of vaues of the
function ax2 + bx + c by gragphicd
and other methods.

Solution of quadratic inequdities.

rationd

Logaiithms and  surds,

indices.
The remainder and factor theorems.
Factors of polynomids

Algebraic  operations on polynomids
and rationd functions.

Partid fractions.

NOTES

Thenotationsy =f(x) =anx andf: X ®
an x will be used.

Sngle paameter only. Converson from
parametric to carteson coordinates and
viceversa

Including polynomials up to degree 3.

The include denominators such as
(ax +b) (cx + d) (ex + 1),
(ax + b) (cx + d)?,
and (ax + b) (@ + 2.



10.

11.

Simultaneous equetions, & least one
linear, in two unknowns.

Elementary sequences Arithmetic and
geometric progressons and their sum
to nterms,

Binomid expanson of (a + b)" for
postive integrd n and its use for
smple gpproximations

The use of the expandgon of (1 + x)"
when nisrationd and [x| < 1.

Circular measure: arc length, area of a
sector of acircle.

Trigonometric ratios of angles of any
magnitude and ther reaionships
Graphs of dne, cosne and tangent.

The gengd <olution of sSmple
trigonometric  equations  involving
ay of the dax gmple trigonometric

functions, indluding graphicd
interpretetion.
The <olution of triangles and

determination of area.

Smpleidentities.

Addition formulae,

an(A £ B),cos(A £ B),tan (A = B),
and gpplication to multiple angles
Expresson of acos g+ bsn gas R
cos Q+xa)or Ran(g £ a) and
solutionof acosq+bsnqg=c.

Vectors in two dimensons.

Magnitude of a vector, addition and
subtraction of vectors, Multiplication
by scdas Digplacement  and
position vectors, Unit vectors. Scaar
product and its use to determine the
angle between two lines. The ratio
theorem| OP+ p 0Q = (I + ) OR.

Induding the sum to infinity of geometric
series.
Includethe & notation.

Quegtions on the greatest term and on
propeties of the coefficients will not be
asked.

To include the notation n! with 0! =1, and

(1)

Only the sne and codne formulae and Y%
bc sn A will be needed, proofs not
required.

Quedtions may be set usng any vector
notation including the unit vectorsi and |.



12.

13.

14.

15.

16.

17.

Simple properties and grephs of the

logarithmic ad exponentid
functions. Lavs of logarithms.
Solution of & = b.

Differentiation.

Deivative of x" for n a rationd

number.

Differentiation of dandard functions,
including products, quotients,
composdite functions and of smple
functions  defined  implictly  or
parametricaly.

Applications to gradients, tangents
and normas ~ daionary  points,
velocity and acceeration, rates of
change, gamdl increments  and
goproximations,  practicd  problems
involving maximaand minima.

Integration as the inverse of
differentiation. Definite  integrals.
Integration of smple  functions.
Applications to plane aress, volumes,
and problemsin kinemétics.

Elementary
combinations.

permutations and

Introduction to probability. The sum
and product laws of probability.
Expectation.

Kinemdtics of a paticle moving in a
draght line with uniform
acceleration.

Induding In x and €.
expansions are not required.

Ther saries

The definition & = & '"@

Both f ¢x) and dy/dx will be used.

Formal proofswill not be required.

Smple dgebrac  and  trigonometric
functions, In x, €&, &, log x but exduding
Inverse trigonometric functions.

Any method of discrimination between
dationary points will be acceptable.

The integrds of (ax + b)", for n awy
rational number, €**°, sin (ax + b), cos

(ax + b). Excuding integration by parts or
by subdtitution.

Induding the treatment of mutudly
exclusve and independent events.

Toindudeuseof x - tandv - t graphs.



Svyllabus for Section B

Option (a): Pure Mathematics

SYLLABUS

1.

More difficult problems on topics
defined in paragraphs 1 to 14 in
Syllabus for Section A.

The gpproximationssin x @X,
tanx @X, cosx @1 - ¥4 .

The manipulaion of smple dgebrac
inequaities. The modules function.

The method of induction.

Curve <ketching and equations in
catesan form including the
following: y = f(x) and y? = f(x).

Polar co-ordinates sketching smple
cuves (for OEq<2por-p<q£por
a subset of ether of these) and r 3 0.
Areaof asector.

Complex numbers dgebrac and
trigonometric  forms, modulus  and
argument; complex conjugate, sum,
product and quotient of two complex
numbers.

NOTES

To include solutions reducible to the form
f(x) > 0, where f(x) can be expressed in
factors, and sketching the graph of y — f(X)
in these cases.

Problems st may involve the summation
of finite series.

Curves such asy = kx" for smple rationd
n, ax+by =c, (x?/a*)+(y*/b*)=1.

Knowledge of the effet of gample
transformations, on the grgph of y = f(x) as
represented by y = af(x), y =f(xX) +a y =
f(x - @),y =f(ax).

The relation of the equation of a graph to
its symmetries.

Determination of asymptotes pardld to
the axesisrequired.

Converson from Cartesan to polar form
(or vice versa) in smple casesisincluded.

The terms ‘red pat and ‘imaginary pat’
should be known.

Therdation zZ :|z|2 should be known.



Representation of complex numbers
in an Argand diagram, Imple lodi.
De Moivres theorem for an integra
exponent (without proof); use of the
relaion €9 = cos g + i sn g; Smple
aoplications.

Expresson of the coordinates (for
position vector) of a point on a curve
in terms of a parameter.

Vectors in three dimensons  unit
vectors, the expression ai + aj + agk
for a vector a in tems of catesan
components, use of the scalar product
a.b in both the forms YaY3/4bY2cos q
and ab; + aby + abs. Geometrica
applications of scdar products, the
equaion of a plane in the form r.n =
p; vector equation of a line in the
fomr =a+th.

The catesan eguaions of lines and
planes are dso required. The angle
between a line and a plane, between
two planes, between two vectors or
skew lines Length of a projection.
Digance from a point to a line or
from apoint to a plane.

Badc propeties of a linear (vector

space; subspaces spanned by a set of
vectors.

Linear dependence and independence.

Row space and column space of a
matrix; the basis of a subspace.
transformations

Matrices as linear

R"® R™.

Applications involving the expresson of
sn (ng) or cos (ng) in terms of snes and
cosnesaeforn=1, 2, 3only.

Unit vectorsi, j, K.

The properties:

(i) a(l b)=1 (ab)
(i) ab=ba

(i) a(btc)=ab+ac
may be assumed.

Spaces are limited to those over the fidd R
only.

The ability to evduate a 3 x 3 determinant
and to obtain the inverse of a 3 x 3 matrix
IS expected.
Knowledge of rank and dimenson is
expected.

An dementary trestment only is expected
but knowledge of range space and nul
soace is required and this includes the
nature of the solution of a st of linear
equations.



10.

11.

12.

Eigenvalues and eigenvectors of 2 x 2
and 3 x 3 matrices.

The idea of a limit and the derivative
defined as a limit. The gradient of a
tangent as the limit of the gradient of
achord.

Differentiation of inverse functions.

Integration by pats and by
subdtitution.

The idea of area under a curve as the
limit of asum of areas of rectangles.

Application to volumes of revolution.

Numerica
rule.

integration, the trapezium

Solution of fird order differentid
equations by separating the variables;
the reduction of a given differentid
equation to one of the type by means
of agiven smple subdtitution.

Their use in expressng matrices in the
foom QDQ™* where D is a diagond matrix
of egenvdues. Applications of this
Process.

Smple grgphicd congderation of the sgn
of the eror of the trgpezium rule is
required.

No paticuar knowledge of scientific,
economics or other laws will be assumed,
but meahematicd formulaion of given
information may be required. Sketching of
members of a family of solution curves
Knowledge of the terms ‘complementary
function’” and ‘particular integrd’.



Option (b): Particle Mechanics

SYLLABUS

1.

More kinematics Newton's laws of
motion, dynamics of particle moving
in a draght line under forces
expressed as functions of time or
velocity of distance.

Forces treated as VeCtors,
composition and resolution of forces
on a paticle Triangle and polygon
of forces  Equilibrium of particles
under coplanar forces. Friction.

Smple cases of motion of two
connected particles eg. involving a
sngle fixed smooth light pulley.

Elagtic drings and sorings, Hooke's
law.

Kinetic and potentid energy, work,
power. Conservetion of energy.

Momentum and impulss dmple
examples  of conservaion  of
momentum for paticdes moving in a
draight line.

of a

Smple cases of moation

projectile.

Uniform circular motion.

NOTES

Accdedion in the forms d®x/dt?,
av/dt, vav/dx . Problems set will require

only the solution of fird order differentiad
equations with separable variables.

Proofs of fundamental theorems are not
required. Clearly drawn force diagrams
and use of equations obtained by resolving
the forces are required. Graphical solutions
may be used in appropriate cases.

Gravitationd and eadtic potential energy.

Exduding coefficient of redtitution.

Including catesan parametric  equations
(parameter t) or the (X , y) equation of the
trgectory. Excluding properties of a
parabola, range on an inclined plane.

Proof of formula for acceleration towards
the centre is not required.



Option (c): Probability and Statistics

SYLLABUS

1.

Grgphicd representation of numerica
data

Vaious types of diagrams for
continuous or discrete  variables,
either grouped or ungrouped.

Measures of average: mean, median,
mode, modal class.

Measures of  disperson:
interquartile range,
deviation, and variance.

range,
sandard

Cumulative frequency tables and
cumulative frequency curves (ogives).

Theoreticd and empiricd
interpretations  of  probability;  the
basc  probability laws induding

P(AEB) = P(A) + P(B) — P(ACB);

mutudly exdusve events,
conditiond  probability;  independent
events.
PACB) = M(A)P(BYA)
= P(B)P(AYB).
Probability digributions for discrete
random variables, expectation,
variance. Uniform, binomid and

Poisson didributions, their means and
variances  (without  proofs). The
Poisson digribution as an
goproximation to  the  binomid
digtribution (without proof).

NOTES

Including pie chat, bar chart, frequency
polygon and histogram.

Effect on mean and SD. of additing a
condant to each observation and
multiplying esch obsavaion by a
constant.

Induding finding of median, quartiles and
percentiles from a cumuldive frequency
curve and by linear interpolation from a
cumulative frequency table.

Problems will involve smple applications
of the basic laws, but not the generd form
of Bayes theorem. Tree diagrans. Venn
diagrams and/or Karnaugh maps may be
used but none of these methods will be
specificdly required in the problems .

Smple examples may be set in which the
digribution has to be found. knowledge
and use of

E(aX + b) = aE(X) + b,

Var(X) = E(X?) - [E(X)]%,

Var(aX + b) = &@Var(X) isrequired.



Probahility digtribution for
continuous random variables,
probability  dendty  function  f;
expectation,  variance,  cumulaive
digribution  function F  uniform

(rectangular) didribution; the norma
digribution excluding detailed
andytica treatment; use of tables; the

normal distribution as an
goproximation to  the  binomid
distribution (without proof).

Gengd idess of sampling methods
and digtributions; approximate
normdity of the didribution of
samnple mean (the centrd  limit

theorem, without proof).

Edimation of population parameters
from a sample  unbiasedness,
confidence limits for  population
proportion and for the mean from
large samples.
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Problems may be set in which f(x) or F(X)
are given or have to be found. Candidates
are expected to be able to interprete the
grephs of f(x) and F(X), to know the
relaionship

f(x) = F(x), and to calculate expectations,
medians, modes, and expectations of
dample functions of X. No detaled
knowledge of bivariste digtributions is
required but the following results (without
proof) should be known:

E(@X + bY) = aE(X) + bE(Y);

Var(aX + bY) = @Var(Y) + i Va(Y) for
independent  varidbles X,Y; if XY ae
independent normd variables, then

aX + bY isnormal variable.

Sampling of  dtributes is  included.
Detailed knowledge of particular sampling
methods is not expected, but candidates
may be asked to comment on or answer
sample probability questions on a given
method of sampling.

Use of E(X) = m Va(X) or s?n.
Candidates are expected to know that an
unbiased edimate of the populaion
vaiancefromasampleof 9zenis

-8 (x- X%
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